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Abstract
The interest in wine produced in an environmentally friendly manner is increasing in
the global market among both consumers and producers. Moreover, numerous
labelling and certification systems have been introduced to guarantee environmentally
friendly production. Consumers can consider some environmental attributes in relation
to their purchasing decisions as components of their ethical demands; such consumer
behaviours can drive wine production to more sustainable models. This change
depends on many factors, such as consumers’ willingness to pay for sustainable
and ethical attributes and the effective communication of such attributes. Among
consumers, young people belonging to the so-called millennial generation are the
new wine consumers, and they represent an increasingly important segment of the
global wine market. This study uses a choice experiment to investigate Italian
millennials’ preferences toward two ethical attributes of wine: ‘carbon footprint
claim’ and ‘winescape aesthetic’.
The findings show considerable heterogeneity among respondents, the majority of
whom seem to be interested in the carbon footprint claim, even if a group of
them prefer to pay a premium price to consume high-quality wines. Our results
indicate that winescape aesthetic does not appear to be an important attribute in
guiding respondents’ preferences.
Keywords: Wine consumption, Carbon footprint, Winescape aesthetic, Choice
experiment, Italian millennial generation
Introduction
Background and aim of the study
Nowadays, changes in consumer demands in many primary sector markets are con-
stantly driving changes in the value chains that primary industries participate in (e.g.
organic food, products with indication of origin, vegan food). There is an increasing
expectation that products should have environmental sustainability credentials in their
production process (Guenther et al. 2012), such as information about climate change
impacts (Rousseau and Vranken 2013).
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Several environmental attributes are strictly related with wine production: organic
production, greenhouse gas (GHG) emissions, water use, waste production, soil protec-
tion, landscape creation or conservation, local climate conditions, and terroir. It should
be noted that some of these attributes are correlated, for example, local climate condi-
tions and terroir.
Most of these attributes, especially local climate conditions, terroir, organic produc-
tion, and water use, affect the intrinsic characteristics of grapes and therefore the qual-
ity of wine. At the same time, the whole wine supply chain, in a global context,
strongly influences the environment, particularly in terms of GHG emissions, water
use, and landscape, the main environmental externalities of the wine production sys-
tem. (Bosco et al. 2011; Colman and Päster 2009; Cholette and Venkat 2009; Niccolucci
et al. 2008; Pattara et al. 2015; Rugani et al. 2013; Santini et al. 2013; Soja et al. 2010;
Waye 2008).
Consumer demand usually takes into account the different characteristics of the wine,
such as price, origin, and production process, but also some environmental factors
could be relevant in the purchase choices. Consumers’ behaviour can be analysed as an
ethical consumption phenomenon; this is defined as the purchasing decisions made by
people concerned with not only the price of products and services but also with the
political, social, and environmental consequences of their purchases (Carlsson et al.
2010, Coff et al. 2008; Cohen and Vandenbergh 2012; Delmas and Grant 2008;
Guenther et al. 2012; Liebe et al. 2014; Roos and Tjarnemo 2011; Rousseau and Vran-
ken 2013; Sudbury-Riley and Kohlbacher 2016).
Currently, among the different characteristics of ethical demands of wine, it is par-
ticularly interesting to analyse Italian consumers’ attitudes toward two specific attri-
butes: ‘carbon footprint claim’ and ‘winescape aesthetic’ (or ‘landscape beauties’). This
is because carbon footprint claim is linked to the pressing GHG emission issue (Rugani
et al. 2013) and winescape aesthetic refers to the emerging importance of the agricul-
tural landscape value (Tempesta et al. 2010). There is a lack of research about Italian
millennials wine consumption behaviour about these two attributes of wine.
These elements of consumer demand, including ethical ones, can be analysed using
the Lancaster approach developed in the so-called ‘new theory of consumer demand’
(Lancaster 1966), where consumers are not seeking to acquire goods themselves but
the characteristics they contain.
It is necessary to recognize that consumers’ willingness to pay (WTP) for the same
ethical attribute may differ significantly from country to country depending on the so-
cial, cultural, and traditional contexts of the different countries; however, at the same
time, it is possible to find some common trend (Liebe et al. 2014; McCluskey and Lour-
eiro 2003; Sudbury-Riley and Kohlbacher 2016).
However, specific groups of consumers in different countries may have very similar
attitudes toward some particular ethical attributes; such behaviour is driven by age, cul-
ture, social habits, or other common characteristics that mainly determine consumers’
preferences, despite the existence of other relevant differences among people.
This is the case of millennials, the demographic cohort born between the early
1980s to around 2000, who express their own cohort dynamics with common be-
haviours in different countries in relation to environmental commitment and con-
sumption preferences (Bakewell and Mitchell 2003; Noble et al. 2009). They are
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expected to show such behaviour toward wine consumption as well (Teagle et al.
2010; Wolf and Thomas 2007).
Different methods can be used to estimate millennials’ WTP for the two ethical attri-
butes of interest of wine—carbon footprint claim and winescape aesthetic, among these
some of the most used are contingent valuation method (CV), conjoint analysis (CA),
and choice experiments (CE). In particular, CE have been used most often in recent lit-
erature (Breidert et al. 2006; Louviere et al. 2010).
This study investigates whether young consumers, namely, millennials of age 18–34
years, select wines on the basis of carbon dioxide emission levels or winescape aes-
thetic. The aim is to estimate how millennials evaluate wine’s aesthetic and environ-
mentally sustainable attributes and to explore which one is prevalent.
Literature review
Wine carbon footprint
Nowadays, there is a general consensus among most climate scientists that GHG emis-
sions generated by human activities are the main drivers of climate change.
Food production is one of the economic activities that pose major pressures on the
environment. In particular, agriculture, forestry, and land use change are responsible
for 20–24% of global greenhouse gas emissions. Agriculture activity alone is considered
directly responsible of global GHG emissions for a percentage that is estimated from
10 to 12 to 17%; an additional 7–14% is related to changes in land use. The contribu-
tion of the agri-food supply chain, including input suppliers for the agricultural sector,
agriculture, food industry, logistics activities and transportation of goods, distribution,
and waste management, is obviously much higher (Akaichi et al. 2016; Bertoni et al.
2018; OECD 2016; Smith et al. 2014).
This contribution is, in any case, expected to increase in the future owing to the
growing demand for foods (Breustedt 2014; Smith et al. 2014). Consequently, many cli-
mate change experts have recommended the implementation of improved management
practices in agriculture and the whole agri-food supply chain to increase the production
of foods with lower GHG emissions (Van Doorslaer et al. 2015).
The carbon footprint (CF), defined as ‘the total set of GHG emissions caused directly
and indirectly by an individual, organization, event, or product’, is being used increas-
ingly to effectively communicate sustainability efforts to consumers. This key indicator
‘environmental sustainability’ plays a primary role in environmental issues concerning
farm activities and agricultural practices.
To determine opportunities for mitigating climate change, it is essential to be
aware of the amount and sources of GHG emissions. One method for this is life
cycle assessment (LCA) of a product. CF is a LCA that measures the GHG contri-
bution from a product or activity (Čuček et al. 2012; Fang and Heijungs 2015). CF
often comprises emissions during the whole chain from raw material, production
processes, transport, trade, and use to disposal or recycling (Soja et al. 2010). A
CF value of 0 means that an activity is carbon neutral, that is, it does not contrib-
ute to global warming because it results in no net release of carbon dioxide to the
atmosphere. Carbon neutrality can be achieved by minimizing GHG emissions and
then balancing the rest of the emissions with an equal amount of carbon offsets by
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supporting third-party-certified external projects for renewable energy with the
generation of carbon credits (Rugani et al. 2013).
In this scenario, it is interesting to note that viticulture is one of the most diffused
cultivations in the world, and therefore, wine and grapes are one of the top products in
the agricultural market (OIV 2018). Total worldwide wine consumption has increased
in recent years.
In particular, in 2016, worldwide wine consumption was estimated at 242 million
hl, quantity that has stabilized since the 2008 economic crisis. The USA, with al-
most 32 million hl, confirmed its position as the largest consumer country in the
world since 2011, followed by France (27.0 million hl), Italy (22.5 million hl),
Germany (20.2 million hl), and China (17.3 million hl). In recent years, consump-
tion had remained relatively stable in France, Italy, and Spain, while it has in-
creased in the USA and China (OIV 2018, 2019).
The wine supply chain is increasingly characterized by industrial processes,
innovation, and the global market. Therefore, it contributes to GHG emissions and cli-
mate change. As a result, the environmental relevance of the wine industry has been in-
creasing in recent years (Santini et al. 2013), and several CF assessments of viticulture
and winemaking products have been performed (Colman and Päster 2009; Delmas and
Grant 2008).
Many studies of the wine industry have investigated (a) whether CF is adequate to
evaluate the environmental impact of wine production and (b) whether it is possible to
identify winery processes that are most responsible for GHG emissions. Such studies
have shown that, overall, the CF methodology is useful for identifying environmental
hotspots (primarily, the agricultural phase) and improvement opportunities for the
wine industry, even though it actually provides information for only one environmental
impact category. At the same time, some methodological issues were identified, espe-
cially because of the different modelling frameworks adopted and the consequent inclu-
sion or exclusion of, for example, packaging, end of life of bottles, and recovery and
recycling processes (Rugani et al. 2013).
In the state-of-the-art, a wide range of CF applications in the wine industry re-
mains unexplored, and recently, there has been an intense debate in this field
about methodological and conceptual issues, the adequacy of international
standardization tools, and the role of eco-labelling in influencing consumers’ be-
haviours (Benedetto 2010; Bosco et al. 2011; Capitello et al. 2016; Carballo Penela
et al. 2009; Cholette and Venkat 2009; Niccolucci et al. 2008; Pattara et al. 2012;
Rugani et al. 2013; Santini et al. 2013; Waye 2008).
Winescape aesthetic
According to the European Council, the European landscape convention (Council of
Europe 2000) defined landscape as ‘part of the territory, as it is perceived by the popu-
lations, whose features come from natural and anthropic factors and their interactions’.
Indeed, this definition refers to the close linkage between men, their behaviour, and
their land, but it also connects a territory with man’s common life. Therefore, the refer-
ence made to landscape here refers not only to the beauty of landscapes as promoted
by the media but also to common places that hold the history and culture of a region.
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Men and their land are then the origin of a landscape, of which human behaviour is a
necessary feature. Our surroundings have their natural features, but only a dialogue be-
tween man and nature can increase a landscape’s value. Tempesta (2014) pointed
out that the rural landscape is always the result of the layering and overlaying of
human interventions in the past. Therefore, a vineyard is one of the elements
forming a landscape (so-called ‘iconems’), and it often becomes a revaluing and
distinctive feature of it.
A vineyard, therefore, becomes a landscape and, as such, possesses a capacity for
transmitting feelings linked to the distinctive characteristics of the territory. In fact, this
ability to communicate arises from the strong identity that some areas give to wines.
Therefore, wine production characterizes a landscape with a vineyard, and this eco-
nomic activity creates not only an agri-food product but also a positive externality,
namely, the winescape aesthetic. At the same time, the ‘winescape’ characterizes the
wine produced in the area, and therefore, the wine can communicate characteristics
and feelings. Johnson and Bruwer (2007) stated that the winescape is multi-dimensional
as it, in turn, encapsulates the interplay of several features such as vineyards, wineries
and other physical structures, wines, natural landscape and setting, people, heritage,
and town(s) and buildings and their architecture and artefacts within. They referred to
the regional wine brand image as a held perception (or belief ) about a bounded wine
area space, the elements of which are ‘glued together’ by interrelated winescape
elements.
However, the most important dimension of the winescape is the region’s natural
beauty/setting (landscape) (Bruwer and Lesschaeve 2012; Bruwer et al. 2014) or wine-
scape aesthetic. Moreover, according to Quintal et al. (2015), the winescape aesthetic
and wine value are also significant attributes that influence wine tourist attitudes. In
addition, winescape aesthetic is important in wine quality perception. According to
Tempesta et al. (2010), the perception of the landscape feature of production is quite a
complex phenomenon as it involves numerous components of the human mind, and it
has an important emotional value. In fact, international literature (Tempesta et al.
2010; Veale and Quester 2008) has demonstrated that associating wine to an image
with a greater visual impact can positively affect the perception of wine quality.
As with other positive externalities, the winescape needs either a public support sys-
tem (public payments) and/or a premium price that consumers are willing to pay for
this attribute. Therefore, it is necessary to analyse consumers’ choices to estimate the
market potential of this attribute while also taking into account the fact that the land-
scape attribute suffers in the absence of a specific certification system.
Millennials’ preferences for wine purchasing
Millennials, which refers to those born roughly between 1980 and 2000, represent an
important segment of the wine market in several countries. In fact, the consumption
patterns of this new generation are having an increasingly relevant influence on both
total and per capita wine consumption. Several data and researches show the trends
and influences of millennials on wine consumption in different countries. Millennials
appear to drink wine less frequently, consume it more often in social on-premise set-
tings, have slightly higher WTP, and consume a higher share of white wine than other
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generations. Most of these differences can be linked to an age effect, suggesting that
their wine behaviour will change over time (Barber et al. 2008).
Several researches have analysed millennials’ behaviours, and this has contributed to
the question of whether generational differences are similar in different markets or
whether they are country-specific (Fromm and Garton 2013; Nowak et al. 2006; Nowak
and Newton 2008; Olsen et al. 2007; Wolf and Thomas 2007).
Today’s consumers, and millennials in particular, play an important role in the global
fight against climate change. In fact, even relatively small changes in their consumption
could significantly reduce GHG emissions. The CF label allows consumers to make
more informed purchases as also it gives them the option of choosing products with
lower GHG emissions.
Although several studies and surveys have shown that millennials have a positive pur-
chasing attitude toward environment-friendly products and that they are willing to pay
a premium for low-CF products, little is known about whether they consider the envir-
onmental impacts of food products when shopping (Capitello et al. 2016; Pomarici and
Vecchio 2014, Teagle et al. 2010).
At the same time, while numerous studies have revealed that the highest-rated factor
for millennials when purchasing food is appearance, there is no evidence about the im-
portance of the winescape aesthetic in drawing millennials’ attention and influencing
both the quality perception of wine and their purchasing behaviour. Landscape percep-
tion is a fairly complex phenomenon, and it involves both numerous components of
the human mind as well as an important emotional value (Tempesta et al. 2010).
Methods
In our research, we conducted a face-to-face questionnaire survey in 2015 among Ital-
ian millennials. Before developing the questionnaire and, in particular, the CE and ana-
lysing millennials’ preferences toward wine, we formed a focus group of 50 consumers
and conducted a pilot study during the process of designing and filling the question-
naire. Focus group discussions were used to obtain information about the dimensions
of the quality of wine that are important to individuals when choosing this product.
The questionnaire included questions about the respondents’ socioeconomic charac-
teristics, their wine-related consumption habits, and their specific knowledge and per-
ception of the wine product. In addition, considering the aim of our research, we
included a CE.
Before the survey, the interviewers were trained in survey administration. We admin-
istered the questionnaire to university students enrolled at the University of Trieste
and University of Udine, both of which are located in the Friuli Venezia Giulia Region
in northeast Italy. We obtained 587 completed questionnaires. No financial incentives
were offered to the students for completing the questionnaire.
CE methodology
We conducted a CE to define not only the ordinal ranking of preferences but also the
WTP for the key characteristics of the product. A CE approximates the real-world pur-
chase behaviour, and therefore, it is widely used in economic research to study the
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valuation of public and private goods, including the environmental characteristics of a
product (Carlsson et al. 2010; Hanley et al. 1998).
As is well known, CEs are one of the most widely used methods to estimate con-
sumers’ preferences for specific attributes of goods. The basic idea behind CE methods
is that goods can be described as a bundle of different product attributes; each combin-
ation of these characteristics results in a different product, and survey respondents are
asked to evaluate these changes (Hanley et al. 1998).
In particular, adopting CE consumers’ WTP is measured indirectly, and respondents
are forced to make trade-offs between the different product attributes. The CE design
allows researchers to estimate the effect of each product attribute on respondents’
product evaluations or product choices independently (Luce 1959; McFadden 1974).
Statistical analyses of the responses obtained from CE are used to estimate the mar-
ginal values of the attributes of a good; these represent the premium price that con-
sumers are willing to pay for the characteristics they desire. Therefore, this study used
CE to estimate consumers’ WTP by using data obtained from a field experiment
through face-to-face interviews.
In detail, we estimated the WTP for the attribute level by dividing β coefficients by
βprice
WTP ¼ −β=βprice
With reference to consumer demand, it is necessary to note that this approach means
the adoption of the so-called new consumer demand theory (Lancaster 1966), and con-
sequently, there exists the operational problem of estimating consumers’ WTP for spe-
cific product attributes. As is well known, the Lancaster approach is an evolution of the
traditional microeconomic theory of demand, in which the utility of goods is derived
from their characteristics (and not from the goods per se); therefore, the utility of prod-
uct alternatives is a latent construct that only exists in the minds of individual con-
sumers. Researchers cannot observe this directly. Nonetheless, indirect measurement
techniques can be used to explain a significant part of the latent utility construct. How-
ever, the error component determined by additional unobservable attributes, measure-
ment errors, and variation between individual consumers remains unexplained.
First, this study used a multinomial logit model (MNL) in which consumers are as-
sumed to be homogeneous. Moreover, considering that consumers are widely recog-
nized as heterogeneous in their taste and preferences (Wedel and Kamakura 2000), we
used a latent class (LC) model that assumes hidden latent classes for consumers and
products.
In fact, although Millennials could be expected to show homogeneous behaviour to-
ward wine consumption, according to the findings of Elliot and Barth (2012) their pref-
erences are different in many ways.
Therefore, a basic LC model appears useful to investigate the sources of heterogen-
eity in preferences across classes of Italian millennials and to estimate class-specific
WTP values for the identified attributes of wine. By introducing an LC model, the la-
tent consumer and product clusters can be modelled.
Researchers who are interested in individuals’ preferences for consumer products (or
any behavioural alternatives) have to study their preferences for a product’s attributes.
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Wine products can be characterized by different attributes such as price, origin, certifi-
cation, CF claim, and winescape.
This approach combines insights from the characteristics theory of value (Lancaster
1966) that assumes that individuals do not derive utility from a product per se, but from a
product’s characteristics as well as from the random utility theory (RUT) (McFadden
1974). RUT models consumers’ preferences among mutually exclusive discrete alterna-
tives by drawing a real-valued score on each of them (typically independently) from a pa-
rameterized distribution and ranking these alternatives according to scores models.
Consumers typically have only basic knowledge of wine and therefore, informa-
tion plays an important role. So the label information and certification logo are im-
portant means to convey and ensure the existence of the characteristics desired by
consumers.
The theoretical basis for this aspect is the economics of information (Akerlof 1970;
Stigler 1961). In particular, Akerlof was the first to show that asymmetric information,
such as uncertainty about the quality of a good, can cause a market to degenerate into
an exclusively low-quality product market.
Experimental design
A focus group involving 20 stakeholders (both private citizens and public institutions)
was formed to identify the relevant attributes for the CE design. In detail, a number of
candidate attributes were derived from a literature review and discussed, refined, and
tested during the focus group. In addition, a pilot study was conducted in the process
of designing the questionnaire format, which consists of two components. The CE was
one part of the questionnaire. A white wine called ‘Friulano’ produced from the Sauvi-
gnon Vert (also known as Sauvignonasse) grape from Friuli Venezia Giulia, a region in
Northeast Italy bordering Austria and Slovenia, was selected. The CE considered five
attributes. For a wine bottle alternative, the attributes and attribute levels were consid-
ered carefully during the preliminary focus group discussions to ensure that both the
scenarios closely describe the reality of the market and that respondents were familiar
with them. We included price level, origin, production method (winescape), carbon
footprint labelling, and quality certification/denomination of origin (e.g. Denominazione
di Origine Controllata e Garantita (denomination of controlled and guaranteed origin,
DOCG), Denominazione di Origine Controllata (denomination of controlled origin,
DOC)) (Table 1).
The ‘price’ for each bottle alternative was presented on three levels. The middle level
reflected the average retail price of the Friulano, whereas the two other price levels
Table 1 Attributes and attribute levels used in CE
Attribute Levels
Price (€/bottle) 4, 8, 12
Origin Collio, Friuli Venezia Giulia region, other Italian regions
Winescape Yes, no
Carbon footprint labelling Yes, no
Quality certification ‘table wine’, DOC, DOCG
Source: own elaboration
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were set at ± 35% of the average price. These correspond, respectively, to the wine price
in restaurants, wine bars, vinotheques, and bars, and to the retail price in case of dis-
count or special offers.
The country of ‘origin’ attribute assumed one of three levels: produced in Collio, an
area in the Friuli Venezia Giulia region; produced in the Friuli Venezia Giulia region;
and produced in other Italian regions.
The winescape was represented in the CE, if present, by an image of a rural landscape
with a vineyard, a typical agricultural landscape of Friuli Venezia Giulia region.
Carbon footprint labelling attribute was indicated as present or absent.
Three types of ‘quality certification’ were considered in this survey: ‘table wine’, DOC,
and DOCG.
As is well known, the geographical indication of wine is a distinctive sign used to
identify a product as originating in the territory of a particular country, region, or local-
ity where its quality, reputation, or other characteristic is linked to its geographical ori-
gin. In this context, we refer to EU legislations; other countries have also adopted
similar regulation (e.g. Australia). Nowadays, EU labels such as protected designations
of origin (PDO) and protected geographical indications (PGI) or the Italian labels
DOCG and DOC are well known among Italian wine consumers who recognize these
certifications.
An orthogonal fractional factorial design was then generated using SPSS® software,
with 18 alternatives (or profiles) selected. The profiles were randomly combined into
six sets of choice, the same for each respondent. Each respondent was asked to com-
pare three wine bottle options plus the opt-out alternative and to choose the option
they preferred. To simulate a realistic choice context, the ‘none of these’ alternative was
included in the choice sets to give the consumers the freedom of choice that they have
in real market situations, where they can also decide not to purchase any bottle at all.
Each interviewee was informed that, except for these attributes, the chosen bottle had
no difference in any other aspects, in particular no other indicators about characteris-
tics of the products were on the figures (wine producer, vintage label, alcohol content,
year of production, or other similar information). In addition, they were asked to con-
sider the choice tasks as separate situations and to answer each of them.
Results and discussion
We received 587 fully filled questionnaires, and all of them were used for the statistical
analysis. Of the 587 respondents, almost 50% were women. The average age of the re-
spondents was approximately 21 years, with a median of 21.6 years. More than 80% not
having a wine expert in their family (Table 2). Among all respondents, over 92%
Table 2 Sample characteristics
Gender Female
50.09%
Male
49,91%
Years old < 21
43.17%
21 and over
56.83%
Average age 21.64
Wine expert in your family Yes
19.08%
No
80.92%
Source: own elaboration
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believed that carbon dioxide (CO2) emissions are a problem, and over 55% consider
this a relevant problem (important or very important) but the great majority (85.2%)
did not know about CF measures. Over 80% know the meaning of GHG (Table 3).
Data were analysed using NLOGIT® software version 4.0. Table 4 shows the estima-
tion results of the MNL and LC models. Consecutive models were estimated to decide
the optimal number of latent classes. We chose an LC model with five classes as the
best solution based on a comparison of the log-likelihood (LL) function, Akaike infor-
mation criterion (AIC), Bayesian information criterion (BIC), and Hannan–Quinn in-
formation criterion (HQIC) (Table 5).
All parameters of the MNL model including the alternative specific constant (ASC)
estimates are significant except for the winescape. The attribute price of the base model
is negative, as expected. It is interesting to note that respondents preferred CF certifica-
tion when choosing wine. However, we must consider the fact that the aim of the sur-
vey could have influenced respondents’ answers or increased their awareness. In fact,
the interviewees were asked to state their knowledge of and opinion about CF in the
first part of the questionnaire. Then, in the second part of the questionnaire, respon-
dents were asked to express their preferences declaring their choices among alterna-
tives proposed.
The LC model confirms the MNL results, and it highlights a differentiated set of
preferences among the respondents. Specifically, class 1 consisted of 52.2% of the re-
spondents. The positive coefficients of CF certification on the bottle indicates they were
mainly interested in choosing ethical products.
We refer to members of class 1 as ‘environmentally conscious consumers’. Our re-
sults note that for some insignificant price coefficients (at the 5% level), the WTP value
of the corresponding attributes could not be estimated. These insignificant coefficients
indicate that respondents are indifferent between the levels of that attribute, and there-
fore, the WTP is assumed to be zero.
Class 2 consisted of 11.6% of the respondents. They were negatively affected by the
local origin of wine (negative WTP), maybe because of their main trust in certification.
This group’s positive coefficients for high ‘quality certification’ indicates that they ap-
preciated high-quality wines and had WTP of €6.25 and €3.98 for DOCG and DOC
wines, respectively; these WTP values are not so high because the respondents’ in-
comes are probably not so high. These respondents are ‘quality wine conscious
consumers’.
Respondents in class 3 were ‘local origin sensitive consumers’ (5.8%) and included
those who preferred the local origin of wine while seeming to be indifferent to the
other attributes considered in our study. In fact, it is interesting to observe how the
Table 3 Knowledge of GHG
Yes No
Importance of the greenhouse gas (GHG) emissions 92.81% 7.19%
Important or very important 55.39% 44.61%
Knowledge of CF label (declared) 14.68% 85.32%
Knowledge of CF label
(verified through multiple choice question)
80.00% 20.00%
Source: own elaboration
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coefficients for this class are not significant (p > 0.05) apart from the Friuli Venezia
Giulia origin.
Respondents in class 4 were ‘price low sensitive consumers’ (14.1%) and differed from
the other segments in that the coefficient of the price variable was positive. Although
these results could not be justified in economic terms for normal goods, it is possible
to find a positive relationship between price and quantity, in a limited section of the de-
mand curve, in the case of luxury goods. In these cases, for the consumer, the price is a
proxy for quality. However, this implies that the higher the price, the higher is the
probability of purchasing a given wine ceteris paribus. In addition, it is also plausible
that respondents are not the persons responsible for purchasing wine and are not used
to considering price in purchasing decisions.
Respondents in class 5 were ‘not interested in wine products’ (16.3%) and had a posi-
tive and statistically significant ASC, that indicates strong preferences for no choice;
probably, this group does not consume wine or does not usually purchase wine.
In a preliminary step of the analysis of data, we have included both sociodemographic
and behavioural variables in the LC model to improve the class probability explanation;
however, we found that they were not significant. CF-related questions included in the
first part of the questionnaire. However, we cannot determine what happens when
emotions take over in real life, such as when one purchases a bottle of wine with the
image of a beautiful landscape. This cannot be directly measured in this CE, although it
is to a certain extent captured in the random utility component. Consequently, it may
be possible to state that the real effect exercised by the winescape aesthetic could be
significant as an advertisement.
The potential of CF labelling in food products to change consumer behaviour
has been recognized (Cohen and Vandenbergh 2012; Vanclay et al. 2011), and the
practice of carbon labelling is likely to become increasingly important (Roos and
Tjarnemo 2011).
Nevertheless, consumers need more information about specific characteristics that la-
bels ensure (Troiano et al. 2016). Owing to the lack of an international methodology,
there is no consistency in ‘carbon footprint/carbon neutral’ claims currently being made
by wine companies. The credibility of these claims is threatened by multiple standards
and by the lack of accurate baseline data needed to develop a greenhouse gas inventory
for wine production.
According to the Akerlof theorem (1970), the adverse effects of asymmetric or in-
complete information lead to an ‘adverse selection’ and to an inefficient market equilib-
rium, which emphasizes the importance of an effective labelling system (Banterle and
Table 5 Latent class model statistics
Latent class model 2 Latent class model 3 Latent class model 4 Latent class model 5
LL − 3593.740 − 3464.954 − 3424.679 − 3360.037
AIC 2.056 1.990 1.972 1.941
BIC 2.088 2.036 2.034 2.018
HQIC 2.069 2.006 1.994 1.969
McFadden pseudo R2 0.26 0.28 0.29 0.31
Source: own elaboration
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Stranieri 2008). In detail, also our findings demonstrate that information presented in
the label could be useful in supporting the purchase decision process.
At the same time, identifying other consumer demands could contribute to
incentivize the adoption of carbon reduction strategies. Current strategies include the
adoption of traditional processes (van Rikxoort et al. 2014), organic systems (Aguilera
et al. 2014), localization of consumption (Cleveland et al. 2011), and reduction in waste
(Svanes and Aronsson 2013).
In summary, according to other researches, consumers in developed countries are in-
creasingly interested in the consumption of products incorporating ethical aspects; how-
ever, our study’s results suggest that they need more information about CF products.
Most millennials consider themselves global citizens who have a responsibility to
make the world better. Furthermore, while millennials might not label themselves as
environmentalists, they feel strongly about environmental policies (Capitello et al. 2016;
Moreno et al. 2016).
While other studies concerning other products with environmental attributes stated
that respondents were willing to pay a significant premium price for the certified goods,
our results suggest that a consistent group of millennials show a lacking attitude toward
these characteristics at the purchasing stage.
Moreover, we noticed that respondents tend to prefer wine that is produced in a spe-
cific local area or that has a quality certification.
Numerous limitations should be noted. First, the use of some questions about CF might
have biased the estimates of CE. Then, our survey was carried out in northeast Italy.
Moreover, we choose not to repeat the survey among the same respondents in different
periods. Finally, it is necessary to remark that plausible respondents are not the persons
responsible for purchasing wine and so price could be not so important for them.
Despite these limitations, our findings are particularly useful for marketers and entre-
preneurs because studies that compare the different sustainability aspects of wine are
particularly scant, and no research has yet focused on Italian millennials.
Future studies, however, will have to deal with the increasingly complex market inter-
actions linked to the entire life cycle of winemaking. A comprehensive discussion con-
cerning the benefits of the CF indicator may be provided to both producers and
consumers to consider the need to reduce uncertainties and misinterpretations within a
growing globalized wine market.
Therefore, it is interesting to develop these first results to carry out other research on
this issue. In particular, it is interesting to investigate (a) the behaviour of other millen-
nial groups, such as those in other Italian regions, in other countries (also using web
tools to carry out a questionnaire survey), or in other contexts beyond universities and
(b) changes in the behaviour of the respondents’ cohort in years. It is also interesting to
study the influence of the question about the knowledge of CF or winescape aesthetic
labelling included in the questionnaire on the choice in the CE, and the relationship be-
tween the answers provided in the questionnaire and the effective purchases in the
market.
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